Abstract. We present our efforts on studying the effect of transliteration, on the human readability. We have tried to explore the effect by studying the changes in the eye-gaze patterns, which are recorded with an eye-tracker during experimentation. We have chosen Hindi and English languages, written in Devanagari and Latin scripts respectively. The participants of the experiments are subjected to transliterated words and asked to speak the word. During this, their eye movements are recorded. The eye-tracking data is later analyzed for eye-fixation trends. Quantitative analysis of fixation count and duration as well as visit count is performed over the areas of interest.
Introduction
Readability can be technically accounted as the ease with which the text can be read and understood. There are various factors that can be explored to measure the readability such as "speed of perception," "perceptibility at a distance," "perceptibility in peripheral vision," "visibility," "the reflex blink technique," "rate of work" (e.g., speed of reading), "eye movements," and "fatigue in reading" (Tinker, Miles A. 1963 ). The early research on readability date back to 1880's when English professor L. A. Sherman, pointed out that average sentences length is getting shorter with time and attributed the fact to ease of reading shorter sentences than the longer one by common mass (Sherman, L.A. 1893) . The first psychological study in the field was (Kitson, Harry D. 1921) , which observed that each type of reader bought and read their own type of text and the respective text types differ in sentence length and word length trend, showing that sentence length and word length are the best signs of being easy to read. The research on readability since then has been explored extensively in the field of psycholinguistics. Major research methodologies that are employed here include Behavioral Tasks, Language Production Errors, Neuroimaging and Eye Movements. A typical behavioral task would include presenting the subject with linguistic stimuli and ask to perform an action in response (e.g. articulating a given word). The response to the stimuli is recorded and measured (if required). Often this is also complemented by "priming effect" where the earlier linguistic stimuli is provided along with a supporting or disaccording linguistic stimuli and the effect of it is compared with the earlier observation. Language production error methodology analyzes error patterns and investigates a systematic process responsible for it. Neuroimaging take advantage of medical techniques like positron emission tomography (PET), functional magnetic resonance imaging (fMRI), event-related potentials (ERPs) in electroencephalography (EEG) and magneto encephalography (MEG), and Trans cranial magnetic stimulation (TMS). Eye tracking make use of a device called eye-tracker which can determine and record the point of gaze (where one is looking) or the motion of an eye relative to the head.
Research on readability is not limited to single language but various studies engaging multiple languages have been performed with multilingual readers (Caramazza&Brones, 1979 , Soares&Grosjean, 1984 .
Language pairs with different writing scripts gave a new angle to the research on readability with an additional factor of orthographical complexity getting introduced. India, with more than a hundred languages and almost each having a different writing script from other, provides great research opportunities.
Kumar et. al. 2010 performed fMRI study of phrase reading for Hindi-English bilinguals and observed left putamen activation for the less fluent language (English). Das et al. 2011 , also employed neuroimaging to reveal dual routes to reading in simultaneous proficient readers of English-Hindi orthographies. Rao, et al. 2011 have targeted Hindi -Urdu orthographies and did behavioral analysis on the readability of the two. They observed a relatively faster orthographic characteristics speed in Hindi word naming as compared to that in Urdu.
The advent of digital communication mediums have given rise to the use of transliterated text where the text is written in different script, generally English in most of the cases. However, there is no major readability study yet on the transliterated text. This has motivated us to study the effect of transliteration on human readability. We have tried to explore the effect by analyzing the eye movement of the subject while reading.
In past, eye-tracking has been explored by linguistic researchers to investigate the human reading patterns in language (Rayner 1998). However, there are no studies on the readability research of transliterated text using eye-tracking.
More recently, eye tracking has also been applied to experimental studies in translation process research (Jakobsen and Jensen 2008 , Pavlovicand Jensen 2009 , Alves, Pagano and Silva 2010 , Hvelplund 2011 , Carl and Kay 2011 , Carl and Dragsted 2012 . In most of these works, eye-tracking data have provided input for quantitative analyses of fixation count and duration in areas of interest in texts.
Eye-tracking studies have also contributed to the investigation of the lexical retrieval of words and the processing of syntax, semantics, and discourse. In reading studies, the movements of the eyes are recorded as sentences are read. Typical dependent variables are word-based duration measures such as the time the eyes dwell on a word before proceeding to the next word or the probability to move backwards from a word. Increased in this times and rates of regressions on a specific word are commonly interpreted as posing difficulty to process that word or one of the previous words (Rayner, 1998; Clifton et al., 2007; Vasishth et al., 2013) .
Span and Scope of Transliteration
In this research, we have studied the effect of transliteration on human readability by analyzing the eye-movement of the participants subjected to reading stimuli. Transliteration is the process of converting a text from one writing script to another by substituting the alphabets. For example in Chinese, the text '母亲' means 'mother' and
